The hope that the problems of long-term treatment of rheumatoid arthritis had been solved by the discovery of the remarkable therapeutic effects of cortisone and ACTH has not been fulfilled. It would appear that in only a relatively small proportion of patients can symptoms be satisfactorily controlled over a long period without side-effects or complications (West and Newns, 1953 (1949) carried out a similar study on a group of 374 patients treated by a variety of methods, or not treated at all, and followed for an average period of 11 years. In his series, 48 per cent. had improved substantially, but in the other 52 per cent. the end result was poor. It would appear that, whatever form of treatment is applied, about 50 per cent. of patients suffering from rheumatoid arthritis will improve and 50 per cent. will do badly. It is against this background that the value of new methods must be judged. Although there is general agreement on the fundamental principles which should govern the treatment of rheumatoid arthritis, the application of these principles has been rendered difficult in the past by lack of hospital accommodation and adequate facilities. Doubts have been felt by many about the advisability of providing such accommodation in view of the heavy expense involved and the lack of clear proof that the course of the disease can be materially altered for the better.
(RECEIVED FOR PUBLICATION NOVEMBER 25, 1954) The hope that the problems of long-term treatment of rheumatoid arthritis had been solved by the discovery of the remarkable therapeutic effects of cortisone and ACTH has not been fulfilled. It would appear that in only a relatively small proportion of patients can symptoms be satisfactorily controlled over a long period without side-effects or complications (West and Newns, 1953) . In the majority, reliance still has to be placed on the combination of local and general measures which experience has shown to be reasonably effective in maintaining function and preventing deformity. There is a serious danger at the present time that excessive interest in the therapeutic possibilities of new drugs or hormones may lead to a neglect of sound basic principles in the treatment of rheumatoid arthritis.
Few attempts have been made in the past to study the effect of a combination of medical and orthopaedic measures applied over a period of years.
Accurate information on the value of such treatment is essential before the relative merits of new remedies can be assessed. Short and Bauer (1948) followed a group of 250 patients, treated on simple lines, for an average period of 9-years; at the time of review 53-2 per cent. had improved, 12 8 per cent. had remained the same, and 34 per cent. had deteriorated; 15 -2 per cent. of those who had improved were considered to be in complete remission. Ragan (1949) carried out a similar study on a group of 374 patients treated by a variety of methods, or not treated at all, and followed for an average period of 11 years. In his series, 48 per cent. had improved substantially, but in the other 52 per cent. the end result was poor. It would appear that, whatever form of treatment is applied, about 50 per cent. of patients suffering from rheumatoid arthritis will improve and 50 per cent. will do badly. It is against this background that the value of new methods must be judged. Although there is general agreement on the fundamental principles which should govern the treatment of rheumatoid arthritis, the application of these principles has been rendered difficult in the past by lack of hospital accommodation and adequate facilities. Doubts have been felt by many about the advisability of providing such accommodation in view of the heavy expense involved and the lack of clear proof that the course of the disease can be materially altered for the better.
The present study was designed to answer this question. Its immediate objects were:
(1) To reach an accurate assessment of the immediate results of treatment in hospital of patients with rheumatoid arthritis, as measured by changes in functional capacity and the activity of the disease process.
(2) To ascertain how long any improvement following hospital treatment could be maintained by adequate medical and social after-care.
(3) To estimate the extent of any changes in social and economic status following treatment and to determine the relationship of such changes to medical progress.
(4) To obtain information regarding factors which might be of significance in predicting the response to treatment of the individual patient.
ANNALS OF THE RHEUMATIC DISEASES ment. Basic information on these patients is given in Table I . Causes of death amongst the original group will be considered later. Age at Onset.-The mean age at the onset of the disease was 44-6 years in males and 43-5 years in females. The mean age at onset in a large series studied under the auspices of the Empire Rheumatism Council (E.R.C., 1950) was 42 years in males and 41 years in females.
Sex Incidence.-The ratio of females to males in this series was 2-7: 1. This is comparable with that reported by other workers (E.R. C., 1950; Ragan, 1949) .
Duration of Disease.-The mean duration of the disease up to the time of admission to hospital was 6 years in males and 7-3 years in females. It is of interest, however, to compare in more detail the duration of the disease before admission in males and females ( Fig. 1 ). It will be seen that 30 per cent. of males were admitted within 6 months of the onset in contrast to 18 per cent. of females. the sexes, but in cases of 5 years' duration and over on first admission, there is a greater proportion of females (females 44 * 4 per cent., males 32 * 5 per cent.).
Duration of Treatment in
Hospital.-The average stay in hospital was 9 to 10 weeks, but the length of time ranged from 2 to 35 weeks. In the case of those patients severely crippled before admission, the processes of correcting deformities in weightbearing joints and restoring muscular control and stability often took many weeks.
Duration of Follow-up.-The minimum period since discharge from hospital was 12 months; the maximum interval was 50 months, with a mean interval of (1) A slowly progressive course without significant remissions.
(2) A course of exacerbations interspersed with apparent remissions in activity of the disease.
(3) A rapidly progressive course with marked systemic disturbance and without significant remissions. 4--L 134 .
.
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There was no marked difference between males and females in this respect; 40 per cent. of males and 46 per cent. of females had run a course of exacerbation and remission; 22 per cent. of males and 14 per cent. of females had run a rapidly progressive course. In the remainder of both sexes the disease had been slowly progressive without significant remission.
When the type of course was considered in relation to the age at onset (Fig. 2) , it was found that a rapidly progressive course was more common in the older age groups, particularly when the disease had started in persons over 60 years old, and that as the age at onset advanced, (Sinclair and Duthie, 1949, 1950; Ross, 1950; Jeffrey, 1952 Jeffrey, , 1953 Functional Capacity.-Four grades were used (Table III) ; patients were classified on admission, on discharge, and at follow-up. Functional capacity on admission was assessed on the basis of the patient's level of physical activity during the preceding 3 months. 
Results
Functional Capacity.-The distribution of patients over the four grades on admission, on discharge, and at follow-up is shown in Fig. 3 . On admission 62 (22 0 per cent.) were confined to bed and 120 (42-6 per cent.) markedly incapacitated; these two grades accounted for 64 6 per cent. of the whole group. On discharge the proportion in Grades III and IV fell 
ANNALS OF THE RHEUMATIC DISEASES
*The relationship between disease activity and functional capacity was subjected to statistical analysis. On admission there was a close correlation between them. A x2 test showed a value for X2 of 18 2; P < 0 001. As would be expected, the number of very active cases was significantly greater in the group with the most severe functional incapacity.
On discharge the correlation was not significant (X2 = 2 6; 0 4 > P > 0 3). The decrease in disease activity was more marked than the gain in functional capacity. Both had improved, but not equally.
At follow-up, however, the close relationship between the two had been re-established (X2 19 -64 P < 0-001).
These figures indicate that the activity of the disease process, as judged by the standards adopted, can be substantially reduced by treatment in hospital. This reduction can apparently be maintained in the majority of patients for a reasonable length of time after discharge. Functional capacity continues to prove in a significant number of patients in the months following discharge, although the disease tivity remains at about the same level.
Clinical Progress.-The results of the general sessment of clinical progress are shown in Fig. 5 . his type of assessment is largely influenced by the ipressions of the examining physician and the )inions expressed by patients at follow-up. 70 5 r cent. of patients were graded as moderately or markedly improved (males 76 7 per cent., females ;3 per cent.), but it will be recalled that only 3 per cent. had improved sufficiently to justify moving them up one or more grades in functional Lpacity. The difference between these figures may accounted for by the fact that there is considerable tom for improvement in both symptoms and iysical signs within each grade of functional ipacity, but in about 10 per cent. of cases this was sufficient to justify up-grading. The assessment progress in terms of functional capacity represents more objective measure of improvement and is to be preferred in any realistic attempt to evaluate the results of treatment.
Capacity for Work.-Although a diminution in the activity of the disease process and improvement in functional capacity are valuable in themselves and may do much to restore personal independence, the process of rehabilitation must include the restoration to economic independence in cases where this is a practical possibility. Of 282 patients, 171 were housewives, eleven had retired, 23 had given up work because of marked degrees of incapacity, one was a schoolchild, and 76 had been in gainful employment within the year preceding admission. Only in these 76 cases was it possible to assess the direct effect of treatment in hospital on capacity for work. These patients were classified in four groups in accordance with their capacity for work on admission and at follow-up (Table IV were considered fit for some form of work, but had been unable to find a suitable job. The 171 housewives' capacity for work in the home was assessed in four categories on admission, on discharge from hospital, and at follow-up (Table V) :
(1) Fit for all housework.
(2) Fit for all but the heaviest tasks (e.g. scrubbing floors, heavy washing, etc.). There was a close correlation between medical and social improvement. Only four patients whose arthritis showed moderate or marked improvement were found to have deteriorated in social circumstances, the causes being death of husband, unemployment, development of pulmonary tuberculosis, and low intelligence respectively.
There was no significant difference between the sexes with regard to improvement in social circumstances (males 77 -9 per cent.; females 72 -7 per cent.). Housing conditions did not appear to exercise a significant influence on progress after hospital treatment. The changes in functional capacity and the overall estimate of progress at follow-up were not appreciably different in 56 patients found to be living in unsatisfactory houses from those in the group as a whole.
In respect of 171 housewives, the capacity for housework at follow-up was considered in relation to changes in social circumstances as assessed by the medical social worker. It In Groups (a) and (b) combined, 83 2 per cent. were rated as having improved in social circumstances, whereas, in Group (c) only 67-7 per cent. showed improvement. These figures suggest that work regarded as suitable from the medical point of view more frequently leads to improvement in social circumstances than work found by the patients on their own account. The factors influencing the patients' response to advice regarding employment are many and complex, but where such advice and help can be accepted, results in terms of satisfactory resettlement would appear to justify the action taken. Prognosis The main difficulty in assessing the value of any form of treatment of rheumatoid arthritis lies in the fact that it is rarely possible to forecast the future course of the disease in an individual patient. Short and Bauer (1948) stated that in their group males appeared to fare a little better than females: the subsequent course was milder if the disease began below the age of 40, and if the joint involvement at the onset was asymmetrical; those below normal weight on admission to hospital did badly. The most striking factor affecting prognosis was found to be the duration of the disease before treatment was instituted. Patients treated within I year of the onset of symptoms showed a much more marked degree of improvement than those in whom the disease was of longer duration. Observing 250 cases of rheumatoid arthritis for an average period of 6 years, Bywaters and Dresner (1952) 
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certain factors were associated with a favourable prognosis: males on the whole did better than females; low age at onset, short duration of illness, a low E.S.R., absence of anaemia, and absence of radiological changes in the joints at first attendance were all of favourable significance.
A detailed study of all the possible factors which might influence the prognosis was not considered justified in the present group, in view of the relatively short duration of follow-up, but attention was given to a few of the more obvious.
Duration of Disease.-From the information available it appeared likely that the duration of the disease before admission to hospital might be the most important factor in determining the response to treatment. For this reason it was decided to study this aspect first in the hope that an accurate estimate of its importance might make it easier to assess the relative significance of other possible influences on prognosis.
The relationship between the duration of the disease and the functional capacity on admission was examined first. It was found that the patients were evenly distributed among the four grades, irrespective of duration of disease. It was obvious, therefore, that duration of disease had no influence on functional capacity as assessed on admission. A similar analysis of the results on discharge from hospital (Table VII) revealed that 85-7 per cent. of those admitted during the first year of the disease and 83-9 per cent. of those admitted between the first and fifth year were placed in Grades I or II. In patients with disease of longer duration the results were much poorer: only 59 -2 per cent. of patients in the 5 to 10-year group, and 64-7 per cent. in the over 10-year group reached the two upper grades. The duration of disease was considered in relation to the number of grades of function gained or lost as assessed at follow-up. 78-6 per cent. of those admitted in the first year of the disease and 65-4 per cent. of the 1 to 5-year group had moved up one or more grades, as compared with 46 9 per cent. in the 5 to 10-year group, and 41-2 per cent. in the over 10-year group. The differences between the results in the under 5-year group and in the over 5-year group are statistically significant. Cases admitted during the first year consistently show the most marked and sustained improvement.
When duration of disease at the time of admission was considered in relation to the physician's general assessment of progress at follow-up, a similar pattern emerged. 84-5 per cent. of early cases showed moderate or marked improvement; 69-1 per cent. of the 1 to 5-year group; 67-3 per cent. of the 5 to 10-year group, and only 57-3 per cent. of the over 10-year group improved to the same extent. The greater measure of improvement seen in the cases of shorter duration is statistically significant.
The number of cases considered to be inactive on admission, on discharge, and at follow-up were studied (Table IX) To ascertain whether the age at onset bore any relationship to the capacity of patients to benefit from treatment, the degree of improvement in functional capacity in the three age groups was compared (Table XI) . From these figures it appears that patients who contract the disease late in life respond remarkably well to treatment. It should be noted, however, that more patients in the oldest age group were admitted to hospital within 1 year of onset of the disease (74 per cent.), than in the 40 to 60-year group (30 per cent.), and the under 40-year group (17-4 per cent.). The results of assessment of disease activity on admission, on discharge, and at follow-up (Table  XIII) show a similar trend; at follow-up 42 9 per cent. of males and only 26-3 per cent. of females were graded as inactive. Short and Bauer (1948) that the prognosis was worse in those patients in whom the joints were symmetrically affected at the onset of the disease, patients were grouped by symmetry or asymmetry of joint involvement on admission, to assess the response to treatment in the two groups. In 143 patients involvement was symmetrical. In 139 it was asymmetrical. There was no significant difference between the two groups in regard to functional capacity on admission, and as judged by improvement in functional capacity at follow-up, the progress of the two groups was very similar. It was therefore considered that the pattern of joint involvement at the time of admission was of no value in predicting the response to treatment.
Economic Class on Admission.-It was possible to divide 117 patients into two groups, those in the professional and clerical classes (38 patients) and those in the manual skilled, semi-skilled, and unskilled classes (79 patients). Functional capacity in the two groups at follow-up were compared. It appeared that professional and clerical workers did less well on the whole than manual workers; only 26-3 per cent. of the former became fit for all normal activities as opposed to 41 * 7 per cent. of the latter. This was confirmed by the assessment of change in functional capacity at follow-up; 52 6 per cent. of the professional or clerical workers were moved up one or two grades as compared with 69 6 per cent. of the manual workers. Although the better response of the manual workers does not attain the level of statistical significance, it is a noteworthy and rather surprising finding.
Type of Work.-In view of the possibility that those engaged in manual work derived greater benefit from hospital treatment than those in more sheltered occupations, a further examination of the nature of employment in relationship to results of treatment was made in 115 patients. Work was classified as heavy, medium, or light, on the basis of the degree of physical effort required in its performance. Employment was classed as heavy in twenty patients, medium in 51, and light in 44. In order to simplify comparison, the results in the groups performing heavy and medium work were combined and compared with those in patients doing light work. In the assessment of functional capacity at follow-up, 67 6 per cent. of the medium and heavy workers were moved up one or more grades as compared with 56-8 per cent. of those in light work. Although the difference does not reach the level of statistical significance, the more favourable response of the medium and heavy workers is a finding of some interest. It indicates at least that manual labour does not exert an unfavourable effect upon the response to treatment, and it may be that rehabilitation is easier in people accustomed to relatively strenuous effort in the course of their daily activities.
Degree of Disability on Admission.-To assess the effect on prognosis of the degree of disability on admission to hospital, patients were grouped in accordance with their initial functional grading. On admission no patients were placed in Grade I. The changes in the other three grades at discharge and follow-up were compared. Those with moderate impairment of function on admission showed the greatest degree of improvement, 99 per cent. being found in Grades I and II on discharge, and 88 per cent. still in those grades at follow-up, the total in Grade I having increased by ten. The groups with marked impairment of function or confined to bed or chair showed a much less striking degree of improvement when assessed on discharge and at follow-up. These figures emphasize the need for early treatment in hospital if the best results are to be obtained.
Haemoglobin Level on Admission. Anaemia of greater or lesser degree is a common feature of the active phase of rheumatoid arthritis. To ascertain whether the degree of anaemia present on admission was related to the subsequent response to treatment, patients were grouped according to whether they were anaemic (Hb <80 per cent.) or not (Hb 80 per cent. and over). By this standard, 111 patients were classed as anaemic on admission and 171 as non-anaemic.
The changes in functional capacity in the two groups were compared on admission and at followup. 27 Foundation, 1954) , aspirin is as effective as cortisone in maintaining the functional level and controlling the activity of the disease in such patients when both are combined with a simple regime of splints and physiotherapy. At the end of 1 year of treatment the disease was judged to be inactive or only slightly active in 75 per cent. of the patients, and 40 per cent. were regarded as capable of normal work and activity in both groups. It is important to remember, however, in assessing the significance of these results, that the prognosis in patients admitted to hospital within 1 year of the onset of the disease, is very much better than it is in patients coming under treatment for the first time at a later stage. This is borne out in the present study, and further reference will be made to this point later. The application, over a term of years, of simple conservative measures leads to satisfactory results in some 50 per cent. of patients (Short and Bauer, 1948; Ragan, 1949 The period of follow-up in the present series is too short to allow of strict comparison with these reports, but it would appear that, although temporary remissions in disease activity can be induced by the administration of gold, these cannot be maintained in the majority of cases. In view of the danger of toxic effects and the good response to conservative treatment, little appears to be gained by the administration of gold to patients suffering from rheumatoid arthritis, as the natural course of the disease, when viewed over a term of years, does not appear to be materially altered for the better.
As has already been mentioned, cortisone has proved no more effective than aspirin in the treatment of early cases. It remains to be shown whether its use in cases of longer duration will prove advantageous.
When the medical assessment of improvement in functional capacity is checked against the actual day-to-day activities of patients at home and at work as reported at follow-up examination, there appears to be good correlation. This has been a reassuring feature of the present study, for assessments of improvement in the purely medical aspects of a disease often have little relationship to what the patient is actually able to do.
There appeared to be a close relationship between improvement in health and functional capacity and betterment in social circumstances as assessed by the medical social worker at follow-up. Much of the success of social and economic rehabilitation in these patients could be directly attributed to action taken on their behalf by the medical social worker during and after their stay in hospital. There is no doubt in our minds that the services of a skilled medical social worker, keenly interested in the particular problems of crippled patients and with sufficient time to study their needs, are of inestimable value. Much of the improvement following medical treatment can only be maintained and consolidated if such help is constantly available. Whenever possible patients must be restored to economic as well as physical independence. Long periods of idleness after fitness for work has been restored have a most demoralizing effect on potential wageearners. In terms of re-employment and the maintenance or improvement of earning capacity, results in the present study have been reasonably satisfactory. In only five instances among 282 patients had the family income fallen between discharge from hospital and the last follow-up examination.
With regard to the type of employment, it is of interest to note that the results of treatment in patients previously employed in work requiring heavy or medium physical effort were somewhat better than in former sedentary workers. It has been suggested that physical rehabilitation may be easier in patients accustomed to fairly strenuous activity.
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Of the various factors which may be significant in predicting the response to treatment, the age at the onset of the disease did not appear to be of great importance in the present study.
With regard to sex, the immediate response to treatment in males and females differed little, but assessment at follow-up revealed a striking change in distribution of the sexes over the four grades of functional capacity. In proportion, nearly twice as many males were placed in Grade I, and double the number of women were placed in the two lower grades. The same trend is revealed in the assessment of disease activity at follow-up. It would appear that a higher proportion of males continue to improve after discharge from hospital. This is in agreement with the findings of Short and Bauer (1948) , and Bywaters and Dresner (1952) , that the prognosis is materially better in males than in females. It would appear, however, that when patients are admitted to hospital within 1 year of the onset of symptoms subsequent progress is as satisfactory in females as in males, although a more prolonged follow-up will be necessary before this impression can be confirmed.
The most important conclusion reached, on the basis of an analysis of the results of treatment on discharge and at follow-up, is that the immediate prognosis in patients admitted to hospital within 1 year of the onset of symptoms is very materially better than it is in patients coming under treatment at a later stage of the disease. This is in general agreement with the findings of other workers. In considering the significance of the striking difference in the response to treatment between cases admitted to hospital early in the disease and those of longer duration, it must be borne in mind that many cases of rheumatoid arthritis run a relatively mild course and prolonged remissions are not uncommon. There is no means at present of distinguishing such cases during the early stages of the disease from others with a graver prognosis. Admission of a significant number of such cases would undoubtedly exert a favourable influence on the pattern of response. All that can be said at this stage is that, in the judgment of the physicians concerned, the patients admitted at an early stage in the disease, all of whom had been under observation as outpatients, appeared to be in urgent need of treatment in hospital. This may be of more significance when it is realized that, in a unit with a limited number of beds, the milder type of case is usually maintained on out-patient treatment so long as clinical progress is reasonably favourable.
As has already been indicated, it was found that all patients with an acute onset and who ran a progressive course had been admitted to hospital within the first year. Their response to treatment was remarkably good and improvement was maintained in the majority throughout the period of follow-up. When their progress was compared with that of the other patients admitted in the first year, they appeared to fare a little better, although the difference did not reach the level of statistical significance. These results suggest that an acute onset may signify a better immediate prognosis than is the case when symptoms and signs appear more insidiously. More detailed study of patients with this type of onset should prove of considerable interest. Their excellent progress both during and after treatment in hospital may indicate that signs of a marked systemic disturbance at the onset occur in cases destined to run a relatively benign course, whether or not they undergo treatment in hospital.
The symmetry or otherwise of the distribution of affected joints on admission did not appear to be of importance, but a longer period of observation may reveal differences not obvious at the present time.
As would be expected, the degree of disability on admission was an important factor in determining the response to treatment. Those with moderate impairment responded much more satisfactorily than those in whom disability was marked, emphasizing once more the need for the institution of treatment before irreversible damage has taken place in many joints.
The haemoglobin level on admission proved to be of little value in predicting the response to treatment, although the small group of patients with levels below 65 per cent. on admission did badly. Similarly, the erythrocyte sedimentation rate and the assessment of disease activity on admission were of little help, although in cases of long duration associated with a marked degree of disease activity on admission, the immediate prognosis was poor. As already indicated, a high E.S.R. in cases with an acute onset admitted within the first year was not of serious significance.
Summary
The objects of this study were to assess the immediate results of treatment in hospital on patients with rheumatoid arthritis; to ascertain how long improvement could be maintained after discharge; to determine the relationship between clinical progress and changes in social and economic status, and to obtain information about factors which might help to predict the likely response to treatment of individual patients. The original group consisted of 307 patients admitted to hospital between
